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|8:30. Breakfast

8:30. Breakfast

8:30. Breakfast

|8:45. Conference opening

9:00. Keynote address: Tetsuya Sato
(ESC Japan), "Can the Earth

9:00. Keynote address: Alfred
Spector (IBM), "Challenges and
Opportunities in Autonomic

9:00. Keynote address: David
Kuck (Intel), "Clustered
Approaches to

: Computing" HPC via Commodity HW +
Slr_nulafor Change the Way Humans Highly Evolved SW"
Think?
|10:00. Break |lO:OO. Break |lO:OO. Break

|10:15. Architecture |

|lO:15. Compilers |

|lO:15. Architecture Il

|11:45. Lunch break

|11:45. Lunch break

|11:45. Lunch break

1:00. Operating |Memory Wall

1:00. Panel: Discussion:

1:00. Low Power |Networks Systems Dyn_aml_c Data DI‘IV(—“_"I’] .
Application Systems". Frederica
Darema (NSF), chair

|2:30. Break |3:OO. Break |2:30. Break

2:45. Panel Discussion:
"Programming Models for Future
High Performance Computing
Systems". Hans Zima (NASA JPL
and U. Vienna), chair

3:15. Panel Discussion:
"Autonomous Space Systems and
Supercomputing”. Richard Doyle
(NASA JPL), chair

2:45. Compilers Il |Applications

5:30. Social Event: Circle Line
Harbor Lights tour of New York
Harbor

8:00. Social Event: Conference
Banquet

4:45. Closing and Awards

Tutorials and workshops are held during the weekend (Saturday 22™ and Sunday 23). All sessions are in Davis
Auditorium (Shapiro CEPSR Building), except for the second of the two parallel sessions which are held in room 833 Mud.
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The Earth Simulator (ES) is a parallel-vector
supercomputer that was developed for making precise
and sound predictions of global climate and tectonic
changes, and for contributing to the security and welfare
of human beings. The ES consists of 640 processor
nodes connected by a single-stage crossbar network,
with a data transfer rate of 15 GB/s. Each node
(consisting of 8 PEs) has a performance of 64 GFlops
and contains 16 GB of memory. The total performance is
40 TFlops and the total memory is 10 TB. In the middle of
March the ES achieved 14.5 TFlops for an atmospheric
global circulation simulation, using half of the nodes of the
total system (320 nodes), which is 72.5% of the
theoretical peak speed. Furthermore, in the middle of
April, 35.61 TFlops was achieved for LINPACK, which
corresponds to about 87% of the theoretical speed. The
Earth Simulator is a powerful and useful asset for
predicting the highly complex evolution of nature. It is
indeed a magical tool that can directly contribute to the
welfare of human beings. In addition, the emergence of
this giant machine suggests a possible change in the
thinking of us human beings, from reductionism to a new
paradigm, or from ideal to real, or from simple to complex.
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Significant advances are required to make systems more
adaptive to the growing range of impulses affecting them
and to reduce their total cost of management. Progress
seems to require significant innovation in adaptive
techniques, systems architecture, software engineering,
and standards. In this presentation, | will survey the
space of the requirements and draw example problems
from real systems. I'll then discuss the space of our
research at IBM and highlight some of the more
compelling research projects we are doing in the area. I'll
conclude with a summary of some key challenges for the
broader community as they relate to autonomic
computing.
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Building HPC systems from small, cost/effective
production nodes has been a favored engineering
approach for many years. Technology has driven a
variety of solutions over time. Today, commodity SMP
nodes and interconnection networks, together with highly
evolved programming models and parallel software
engineering tools make a compelling combination. An
overview of these topics will be presented, together with
some specific solution examples. Open problems and
issues will be discussed.
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(Monday, 2:45-4:15)

Current high performance computing (HPC) architectures
are highly specialized machines which can approximate
their peak performance only if programs fully exploit the
specific properties of applications as well as the
idiosyncrasies of the machine. Moreover, different
classes of architectures require different programming
models and optimization strategies. This has led to a
situation where, with few exceptions, HPC architectures
are generally programmed at a low level of abstraction,
such as message passing, since high-level language,
compiler, and tools support is often not able to deliver the
required target code performance. The next few years will
see the emergence of massively parallel machines
reaching hundreds of Teraflops and potentially Petaflops
performance by the end of the decade. Whereas some of
these machines will be based on conventional principles,
many research efforts are now focused on new
architectural approaches such as Processor-in-Memory
(PIM). This panel discusses programming models for
future architectures in view of the necessity to manage
massive parallelism, the need to support fault tolerance,
and the tradeoff between the expressivity and reliability
provided by a high level of abstraction and the
requirement of high target code performance. It will focus
on large-scale numerical simulations featuring dynamic
and adaptive resource management.
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Panel members will provide brief overviews of 1)
technology development underway at NASA and
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elsewhere to create autonomous system capabilities for
space exploration missions, and 2) relevant
developments in supercomputing. Already,
supercomputing is providing valuable support at NASA in
the form of high-end simulations and visualizations of
autonomy design concepts and autonomous mission
scenarios. The panel will discuss possibilities for cross-
fertilizing the further development and applications of
autonomy and supercomputing capabilities.
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Application simulations that can accept and respond
dynamically to new data injected at execution time, and
conversely, application systems that have the ability to
dynamically control the measurement processes, present
a new simulation paradigm and a new methodology for
achieving a more effective measurement process. We
refer to such application simulations and measurement
systems as Dynamic Data Driven Application Systems
(DDDAS). This new paradigm has the potential to
transform the way science and engineering are done, and
to have a major impact in the way many functions in our
society are conducted, such as manufacturing,
commerce, transportation, hazard prediction/mana-
gement, and medicine. The panel will feature
presentations that will provide examples from several
application areas that can benefit from this paradigm. The
panel will also discuss the challenges in DDDAS, such as
application composition environments, dynamic runtime
support in systems software, and the design of algorithms
suited to perturbations in the dynamic data inputs. Such
challenges clearly present the need for a synergistic
multidisciplinary  research  approach in  systems,
algorithms and applications, and such aspects will also be
addressed in the panel.
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sHuRrRUP DoFH & RP sxwos+ Dhabaleswar Panda
(Ohio State U.). Saturday morning (room 227).
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Hoisie and Harvey Wasserman (Los Alamos

National Laboratory). Saturday morning (room 233).
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% OX HWR R WK DQG 6 WWWH RI WKH DUW DQG
«xoanqsuv Pravin Bhagwat (IIT
Kanpur & Winlab, Rutgers U.). Saturday afternoon
(room 227).
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Diana Marculescu (CMU), David Albonesi
(Rochester) and Pradip Bose (IBM). Sunday

morning (room 227).

(QHUJ\ 0 DQDJHP HQWIRU 6 HUYHU & x vwiuv Ram
Rajamony (IBM Austin Research Laboratory) and

Ricardo Bianchini (Rutgers U.). Sunday afternoon
(room 227).

RUNVKRSV

6 HFRQG RUNVKRS RQ & DFKLQJ & RKHUHQFH
DQG & RQVLVWQF\ coa Organizers:
Ricardo Bianchini (Rutgers U.) and Liviu Iftode

(U. of Maryland). Saturday, all day (room 627).

3 HUIRUP DQFH 2 SWP L] DWR Q Y LD
/ DQJXDJHV DQG / LEUDULHV Organizers: Gerald
Baumgartner (The Ohio State U.), J. Ramanujam
(Louisiana State U.) and P. Sadayappan (The
Ohio State U.). Saturday, all day (room 633).
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Organizers: Anand Sivasubramaniam (Penn
State U.), Mark Squillante (IBM Research) and
Yanyong Zhang (Penn State U.). Sunday, all day
(room 633).

For additional information about the workshops
and tutorials, please visit the conference web site
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Marc Snir, chair

"Leveraging Cache Coherence in Active Memory
Systems". Daehyun Kim, Mainak Chaudhuri, and Mark
Heinrich (ECE, Cornell).

"The Architecture of the DIVA Processing-In-Memory
Chip". Jeff Draper, Jacqueline Chame, Mary Hall, Craig
Steele, Tim Barrett, Jeff LaCoss, John Granacki,
Jaewook Shin, Chun Chen, Chang Woo Kang, Ihn Kim,
and Gokhan Daglikoca (IS, U. of Southern California).

"Heterogeneous Multi-Computer System: A new
platform for Multi-Paradigm Scientific Simulation"”.
Taisuke Boku (U. of Tsukuba), Junichiro Makino (U. of
Tokyo), Hajime Susa (Rikkyo U.), Masayuki Umemura
(U. of Tsukuba), Toshiyuki Fukushige (U. of Tokyo),
and Akira Ukawa (U. of Tsukuba).
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Sid Chatterjee, chair

"Critical Power Slope: Understanding the Runtime
Effects of Frequency Scaling". Akihiko Miyoshi (ECE,
CMU), Charles Lefurgy (IBM Austin), Eric Van
Hensbergen (IBM Austin), Ram Rajamony (IBM Austin),
and Ragunathan Rajkumar (ECE, CMU).

"Latency and Energy Aware Value Prediction for High-
Frequency Processors". Ravi Bhargava and Lizy K.
John (U. of Texas at Austin).

"Low-Complexity Reorder Buffer Architecture". Gurhan
Kucuk, Dmitry Ponomarev, and Kanad Ghose (CS,
SUNY Binghamton).

1 HW RUNV 0 RQGD\

Guang Gao, chair

"A Deterministic Fault-Tolerant and Deadlock-Free
Routing Protocol in 2-D Meshes Based on Odd-Even
Turn Model". Jie Wu (CSE, Florida Atlantic U.).

"A Network Failure Tolerant Message Passing System
for Terascale clusters". Richard L. Graham, Sung-Eun
Choi, David J. Daniel, Nehal N. Desai, Ronald G.
Minnich, Craig E Rasmussen, L. Dean Risinger, and
Mitchel W. Sukalski (Los Alamos National Labs).

"Search and Replication in Unstructured Peer-to-Peer
Networks". Qin Lv (CS, Princeton), Pei Cao (Cisco
Systems), Edith Cohen (AT&T Labs Research), Kai Li
(CS, Princeton), and Scott Shenker (ICSI).
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Rob Schreiber, chair

"A  Comparative Study of Modulo Scheduling
Techniques". Josep M. Codina (Computer Architecture
Department, UPC), Josep Llosa (Computer Architecture
Department, UPC), and Antonio Gonzéalez (UPC and
Intel Barcelona).

"Affinity Based Cluster Assignment for Unrolled Loops".
Gayathri Krishnamurthy, Elana D.Granston, and Eric J.
Stotzer (Texas Instruments).

"Optimal Software Pipelining of Loops with Control
Flows" Han-Saem Yun (CS&E, Seoul National U.),
Jihong Kim (CS&E, Seoul National U.), and Soo-Mook
Moon (EE, Seoul National U.).

2 SHUDWQJ 6 \ VWP V 7 XHVGD\
Jason Nieh, chair

"BProc: The Beowulf Distributed Process Space". Erik
Hendriks (Los Alamos National Laboratory).

"DualFS: a New Journaling File System without Meta-
Data Duplication”". Juan Piernas (U. de Murcia), Toni
Cortes (Computer Architecture Department UPC), and
José M. Garcia (U. de Murcia).

"Markov Model Prediction of /O Requests for Scientific
Applications”. James Oly (UIUC) and Daniel A. Reed
(Uluc).

"Active Buffering Plus Compressed Migration: An
Integrated Solution to Parallel Simulations' Data
Transport Needs". Jonghyun Lee, Xiaosong Ma,
Marianne Winslett, and Shengke Yu (UIUC).

0 HP RU\ Z DO 7 XHVGD\
David Padua, chair

"Profile-Guided Post-Link Stride Prefetching". Chi-
Keung Luk (Intel), Robert Muth (Intel), Harish Patil
(Intel), Richard Weiss (CS, Smith College), P. Geoffrey
Lowney (Intel), and Robert Cohn (Intel).

"Trace  Cache Nonhead Miss  Speculation"
Stevan Vlaovic (Sun Microsystems) and Edward
Davidson (EECS, U. of Michigan).

"Bloom Filtering Cache Misses for Accurate Data
Speculation and Prefetching”. Jih-Kwon Peir (CISE, U.
of Florida), Shih-Chang Lai (ECE, Oregon State), Shih-
Lien Lu (Intel), Jared Stark (Intel), and Konrad Lai
(Intel).

"Execution History Guided Instruction Prefetching". Yi
Zhang, Steve Haga, and Rajeev Barua (ECE, U. of
Maryland).

$ UF K LWH F WX UH

Alex Nicolau, chair

HGQHVGD\

"An Interleaved Cache Clustered VLIW Processor".
Enric Gibert (UPC), Jesus Sanchez (UPC and Intel
Barcelona), and Antonio Gonzélez (UPC and Intel
Barcelona).

"Dual Path Instruction Processing”. Juan L. Aragon (U.
de Murcia), Jose Gonzalez (U. de Murcia and Intel
Barcelona), Antonio Gonzalez (UPC and Intel
Barcelona), and James E. Smith (ECE, U. of
Wisconsin-Madison).

"Using Predicate Path Information in Hardware to
Determine True Dependences". Lori Carter and Brad
Calder (U. of California, San Diego).
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Kemal Ebcioglu, chair

"Compiler Supported High-level Abstractions for Sparse
Disk-Resident Datasets". Renato Ferreira, Gagan
Agrawal, and Joel Saltz (Ohio State).

"Computation Regrouping: Restructuring Programs for
Temporal Data Cache Locality". Venkata K. Pingali (ISI,
U. of Southern California), Sally A. McKee, Wilson C.
Hsieh, and John B. Carter (School of Computing, U. of
Utah).

"Instance-wise Points-to Analysis for Loop-based
Dependence Testing". Peng Wu (IBM TJ Watson
Research Center), Paul Feautrier (U. of Versailles and
INRIA), David Padua (UIUC), and Zehra Sura (UIUC).

"Hybrid Analysis: Static & Dynamic Memory Reference
Analysis". Silvius Rus (CS, Texas A&M), Lawrence
Rauchwerger (CS, Texas A&M), and Jay Hoeflinger
(Intel-KAl).

$ SSAFDWRQV HGQHVGD\
Keshav Pingali, chair

"A Grid-Based Parallel Collision Detection
Algorithm". Orion Sky Lawlor and Laxmikant V. Kale
(Cs, UIUC).

"Parallelization and Performance of 3D Ultrasound

2 WDQL LQJ & RP P LWMHH

Kemal Ebcioglu,
IBM T.J. Watson Research Center

Hans Zima,
U. of Vienna and NASA JPL

Keshav Pingali,
Cornell University
Alex Nicolau,
University of California, Irvine

Paul Stodghill, Cornell University

Sam Midkiff, IBM Research

Lawrence Rauchwerger, Texas AeM

Manish Gupta, IBM Research

Imaging Beamforming Algorithms on Modern Clusters".
Fan Zhang (ECE, U. of Toronto), Angelos Bilas (ECE,
U. of Toronto), Amar Dhanantwari (Defense R&D
Canada), Kostas N. Plataniotis (ECE, U. of Toronto),
Robert Abiprojo (Defense R&D Canada), and Stergios
Stergiopoulos (Defense R&D Canada).

"Experiences Tuning SMG98 -- a Semicoarsening
Multigrid Benchmark based on the hypre Library".
Guohua Jin and John Mellor-Crummey (CS, Rice).

"Near-Optimal Adaptive Control of a Large Grid
Application”. Det Buaklee, Gregory F. Tracy, Mary K.
Vernon, and Stephen J. Wright (U. Wisconsin,
Madison).

([ KLE LW

On Tuesday, June 25", IBM will have an exhibit with a
focus on autonomic computing topics. There will be
demos of: “Océano Project” and “Managing Web Server
Performance with AutoTune Agents”.

6 RFLDO( YHQW

The conference will also offer two social events to the
delegates: The Circle Line Harbor Lights tour of New
York Harbor on June 24" (boarding the Circle Line at
Pier 83 at 6:30 PM; shuttle to harbor leaves Shapiro
Hall at 5:30 PM) and the conference banquet on June
25" (at 8:00 PM).

Elana Granston (TI)

Tony Hey (U Southampton)

Hironori Kasahara (Waseda, Japan)
Ken Kennedy (Rice)

Sunil Kim (Korea)

John Kubiatowicz (Berkeley)

Wei Li (Intel)

Rajit Manohar (Cornell)

Alex Nicolau (UC Irvine)

Jason Nieh (Columbia)

Peng Wu, IBM Research
Harini Srinivasan, IBM Research
Eduard Ayguade, UPC Barcelona

Gabby Silberman,
IBM Citr. for Advanced Studies

Liviu Iftode, Rutgers

Rajiv Gupta, Arizona

6 SRQVRUHG E\

ACM/SIGARCH

Saman Amarasinghe (MIT)
Eduard Ayguade (UPC Barcelona)
Scott Baden (UCSD)

Rastislav Bodik (Wisconsin)
Martin Burtscher (Cornell)

Sid Chatterjee (IBM Research)
Alain Darte (ENS-Lyon)

Srinivas Devadas (MIT)

Kemal Ebcioglu (IBM Research)
Babak Falsafi (CMU)

Guang Gao (Delaware)

German Goldszmidt (IBM Research)

Rod Oldehoeft (Los Alamos)

David Padua (lllinois)

Yale Patt (Austin)

Keshav Pingali (Cornell)

Constantine Polychronopoulos
(U Minois at Urbana-Champaign)

Rob Schreiber (HP Labs)

Marc Snir (lllinois)

Mateo Valero (UPC Barcelona)

Alex Veidenbaum (UC Irvine)

Harry Wijshoff (Leiden)

Kathy Yelick (Berkeley)



